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Reprinted  from  The  Ottawa  Naturalist,  Vol.  XIV,  No.  7, 
pp.  121 — 127,  October,  1900.  Ottawa,  Canada, 


Notes  Bearing  on  the  Devono-Carboniferous  Problem  in 
Nova  Scotia  and  New  Brunswick.  (Based  on  Dr. 
David  White's  recent  Report:  "The  Stratigraphic 
succession  of  the  Fossil  Floras  of  the  Pottsvilie 
Formation  in  the  Southern  Anthracite  Coal  Field, 
Pennsylvania.") 


BY 


H.  M.  Ami,  of  the  Geological  Survey  of  Canada. 
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Ex.  The  Ottawv  Naturalist,  Vol.  XIV,  No.  7,  pp.  1 21-127, 
October,   1900,  Ottawa,  Canada. 


NOTES  BEARING  ON  THE  DEVONO-CARBONIFEROUS 
PROBLEM  IN  NOVA  SCOTIA  AND  NEW  BRUNSWICK. 
(BASED  ON  DR.  DAVID  WHITE'S  RECENT  REPORT  : 
"THE  STRATIGKAPHIC  SUCCESSION  OF  THE  FOSSIL 
FLORAS  OF  THE  POTTSVILLE  FORMATION  IN  THE 
SOUTHERN  ANTHRACITE  COAL  FIELD,  PENNSYL- 
VANIA.") 


; 


By  H.  M.  Ami,  of  the  Geological  Survey  of  Canada. 

From  recent  studies  pursued  with  great  care  and  dilig-ence, 
extending  over  a  period  of  many  years  in  the  Floral  zones  of  the 
Pottsville  formation  in  Pennsylvania  and  the  Eastern  States,  Dr. 
David  White,  the  eminent  palaeobotanist  of  the  United  States  Geo- 
logical Survey,  has  given  to  the  world  a  most  elaborate  and  com- 
prehensive report  in  Part  II.  of  the  "20th  Annual  Report  of  the 
United  States  Geological  Survey — General  Geology  and  Palae- 
ontology"— in  which  the  results  there  given  have  considerable 
bearing  upon  and  are  closely  in  line  with  the  results  obtained  in 
Canada  during  the  last  few  years  by  the  writer. 

In  May  i8q8,  I  had  the  good  fortune  of  visiting  the  Southern 
Anthracite  coal-field  of  Pennsylvania,  in  company  with  Dr.  David 
White,  and  of  examining  several  of  the  sections  in  the  Carbon- 
iferous System  of  that  state,  with  a  view  of  obtaining  evidence 
that  would  tend  to  throw  light  upon  the  Devono-Carboniferous 
problem  in  Nova  Scotia  and  New  Brunswick.  Near  the  town  of 
Pottsville,  at  Mauch  Chunk,  Tremont,  Brookside,  and  many 
other  localities,   typical  sections  were  observed,  and  a  number  of 
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characteristic  fossils  obtained.  The  succession  of  strata  in  the 
Pottsville  district  gave  the  following  series  of  formations  in 
descending  order  : 


CARBONIFEROUS 


DEVONIAN 


Coal  Measures. 

Pottsville. 

Mauch  Chunk. 

Pocono. 

Catskill. 

Chemung. 


The  above  constitutes  an  unbroken  though  somewhat  tilted 
series  which,  if  followed  down,  would  be  found  to  be  continuous 
with  the  Silurian  system  without  any  apparent  unconformity  or 
break,  and  presenting  a  series  of  estuarine  and  terrigenous 
deposits  of  the  Carboniferous  system,  from  the  Coal  Measures 
proper  down  to  the  Pocono,  (the  probable  equivalent  of  the 
Horton  formation  of  Nova  Scotia  according  to  Sir  William 
Dawson,  Dr.  White  and  other  authorities),  followed  by  the  terri- 
genous and  estuarine  Catskill  series,  and  in  close  contact  with, 
but  preceding  in  point  of  time  the  marine  sediments  of  the 
Chemung  and  earlier  Devonian  strata,  with  their  brachiopod  and 
crinoidal  faunas. 

The  Pottsville  formation  underlies  the  productive  Coal  Mea- 
sures* of  Pennsylvania  just  as  the  so-called  ' '  Millstone  grit  "  of 
Nova  Scotia  underlies  the  productive  Coal  Measures  of  that  pro- 
vince. Workable  seams  of  coal  occur  in  the  Lykens  series  (of 
Pottsville  age)  as  well,  yet  not  so  extensively,  as  in  the  Coal 
Measures  ot  Pennsylvania.  In  Canada,  the  Millstone  Grit  (or 
Westville  formation  of  the  Pictou  coal  field)  is  found  to  be  for  the 
most  part  barren  of  productive  coal  seams.  A  detailed  study  of 
the  fossil  floras  which  accompany  and  characterise  the  productive 
Coal  Measures  of  both  the  Upper  :md  Lower  Coal  Measures  of 
Pennsylvania  and  elsewhere  by  Dr.  White,  has  enabled  him  to 
locate  definitely  the  horizon  of  the  various  seams  met  with,  and  I 
have  no  doubt  that  similar  detailed  palaeobotanical  studies  in 
Canada  would  also  yield  important  and  definite  results. 

*  The  term  "Coal  Measures"  is  not  by  any  means  a  good  formational  name, 
it  is  one  conveying  economic  and  petrograpiiical  relations,  and  should  not  be 
used  in  nomenclature  and  geological  chronography. 
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Ami — Dbvono-Carboniferous  Problem.  3 

In  the  present  volume  and  report  by  Dr.  White,  among  the 
•*  Pottsville  "  plants  described  and  recorded  by  him  are  noticed 
quite  an  array  of  species  characteristic  of  that  formation,  which  ' 
were  however  originally  described  from  the  "fern  ledges"  of  : 
New  Brunswick,  for  the  most  part,  referred  to  the  "  Middle  De-  . 
vonian."  This  reference  was  very  probably  based  more  on  apparent 
metamorphic  and  petrographic  grounds  than  for  any  other  reason. 
The  importance  of  this  finding  of  Dr.  David  White's  cannot  be 
too  strongly  emphasized,  and  in  calling  attention  to  the  forms  in 
common  between  the  Pottsville  formation  and  the  Lancaster 
formation,  at  this  juncture,  the  writer  presents  it  as  an 
additional  argument  in  favour  of  the  Carboniferous  age  of 
the  New  Brunswick  deposits  known  as  the  "  Mispeck  Group," 
"Cordaite  shales,"  '•  Fern  ledges,"  the  "  Little  River  Group"  the 
"  Dadoxylon  sandstone"  and  the  **  Bloomsbury  conglomerate." 
The  strata  constituting  these  "fern  ledges"  containing  a  large 
and  abundant  flora  and  fauna  has  been  recently  designated  by  the 
writer  as  the  Lancaster  formation. 

The  following  species  described  by  Dr.  David  White  from  the 
Pottsville  formation  of  Pennsylvania  also  occur  as  identical  or 
allied  species  in  New  Brunswick,  whilst  a  number  of  them  have 
also  been  recorded  from  Nova  Scotia. 

1.  Trigonocarpoti  Dawsontanum,  D.  White. 

On  page  910  Dr.White  describes  tnismew  species  and  writes: 
**  it  agrees  so  completely  with  the  fra^rcnts  figured  by  Dawson 
from  the  '  fern  ledges'  at  St.  John  as  •  fruit  or  bracts  of  uncertain 
nature,'  that  I  have  ventured  to  include  a  portion  of  the  latter 
material  as  well  as  the  same  species."  Dr.  White  further  adds  : 
"  The  figures  given  in  the  '  Devonian  Flora'  will  serve  to  illustrate 
the  Pottsville  material  which  I  name  in  honour  of  the  late  distin- 
guished Paleontologist  of  America." 

2.  Cardiocarpon  ohliquum,  Dawson.* 

3.  Cardiocarpon  cornutum,  Dawson.* 

4.  Cardiocarpon  Girtyi,  D.  White.  (Allied  to  Cardiocarpon  Baileyt, 

Dawson.)* 

*  The  species  mfirked  with  an  asterisk  (*)  were  described  by  Sir  William 
Dawson  in  Q.  J.  G.  S. ,  Vol.  XVIII,  1862,  pp.  296-330,  London,  Eng. 
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5.  Cordaites   angustifolius^    Dawson  (possibly   young  leaves  ol  (\ 

Robbii,  Dawson).* 

6.  Cordattes  Robbii,  Dawson.* 

7.  Annularia  tati/olia,  (Dawson)*  Kidston. 

8.  Annularia  acicularis,   (Dawson)*  Sp.     (Under    this   species    1 

note  that  Dr.  White  employs  the  term  "Lancaster  formation" 
suggested  for  the  strata  described  as  "  Middle  Devonian" 
from  the  "fern  ledges"  of  Lancaster,  New  Brunswick.) 

9.  Aster ophy lUtes  panmlus,  Dawson.* 


ID. 


II. 


12. 


Neiiropteris  Pocahontas,  var.  imeqnalis,  n.  var.  Allied  to 
Cardiopteris  Eriana,  Dawson,*  and  Odontoptcris  squamosa, 
Dawson,  (pre-occupied)  which,  bye  the  bye,  has  been  called 
O.  Dawsoniana  by  S.  A.  Miller.  Dr.  White  adds  that  it 
deserves  a  special  comparison  with  the  Neuropteris  Pocahontas 
group  of  Pottsville  forms. 

Megalopteris  plumosa,  D.  White,  n.  sp.  This  species  closely 
resembles  M.  Dawsoni,  Hartt,  from  the  so-called  Middle 
Devonian  of  New  Brunswick. 


Alethopteris  discrepans,  Dawson.*  This  species,  originally  de- 
scribed from  the  "fern  ledges"  of  New  Brunswick  occurs  in  the 
Pottsville  formation  at  the  New  Lincoln  Mine.  Of  specimens 
from  this  locality.  Dr.  White  says  :  they  "appear  to  agree  in  all 
respects  with  specimens  from  the  '  fern  ledges'  at  St.  John." 
"  The  occurrence  of  this  species,"  he  adds,  "together  with 
Sphenopteris  Harttii,  S.  pilosa  and  Pecopteris  serrulata,  Hartt, 
in  the  Upper  Lykens  division  of  the  Pottsville  formation  points 
strongly  to  the  close  relationship  between  the  flora  of  the 
latter  and  that  of  the  ?  upposed  Middle  Devonian  beds  at  St. 
John,  a  relationship  so  close  as  to  convince  me  that  no  appre- 
ciable difference  in  age  exists  between  the  plant  beds  at  the 
two  localities."  (p.  886.) 

13.  Pecopteris  serrulata,  Hartt. 

14.  Sphenopteris  pilosa,  T)a.vjson.* 

15.  Sphenopteris  Harttii,  Dawson.* 


>X 


Ami — DkvonoCarhoniferous  Probm'.m. 


Besides  the  Hbove  fifteen  Canadian  so-called  Devonian  species 
recorded  by  Dr.  White  from  the   Poltsville  formntion  in  Pennsyl- 
vania in  his  description  of  the  species  from  thf  southern  Anthracite 
coal  field,  he  also  records  additional  evidence,  which,  in  the  writer's 
judgment,    points  clearly  to  the  view  advocated  in  referring  the 
Lancaster  formation  of  New  Brunswick  with  its  abundant  charac- 
teristic flora  and  fauna,  including  insects,  Crustacea,  etc.,  to  the 
Carboniferous  and  not  to  the  Devonian  System. 
i6.  Annularia  laxa,  Dawson,  sp.  {AsterophyUites  laxus,  Dawson*), 
referred  to  in  a  subsequent  paragraph,  adds  another  species 
to  the  list  of  forms  common    to   the    Pennsylvania  Carbon- 
iferous and  the  New  Brunswick  strata. 

In  his  summary  of  conclusions  regarding  the  floral  zones  of 
the  Pottsville  formation.  Dr.  White  devotes  paragraph  14  to  the 
following  statement,  which  will  be  of  special  interest  to  the 
students  of  systematic  geology,  not  only  of  America,  including 
the  United  States  and  British  North  America,  but  also  of  Europe. 
He  thus  writes  : 

"The  flora  of  thfc  Pottsville  formation  is  so  far  identical,  in 
both  its  genera  and  specific  composition,  with  that  from  the  sup- 
posed Middle  Devonian  beds  of  St.  John,  New  Brunswick,  as  to 
leave  no  room  for  a  great  difference  in  the  age  of  the  latter.  In 
fact,  the  plants  from  the  '  fern  ledges  '  include  a  flora  essentially 
equivalent  to  that  of  the  Sewanee  zone,  which  appears  to  be 
represented  by  a  portion  of  the  section  at  St.  John." 

Such  a  statement,  coming  from  so  eminently  qualified  a 
worker  in  \'m6  student  of  Palaeozoic  floras,  taken  into  considera- 
tion with  the  report  of  Mr.  R.  Kidston,  of  Stirling,  Scotland,  on 
fossil  plants,  from  strata  belonging  to  the  Riv«>rsdale  formation  of 
Nova  Scotiii  (the  recognised  equivalent  of  the  Lancaster  forma- 
tion of  New  Brunswick  or  "fern  ledges  ")  compels  me  to  re  affirm 
the  statement  made  in  the  "  Summary  Report  of  the  Director  of 
the  Geological  Survey  Department  for  the  year  1897"  (p.  135), 
that  these  formations  "  hold  plants  and  animals  which  in  their 
broad  general  character  resemble  those  of  the  Eastern  American 
Carboniferous." 

This  statement  was  intended   to  convey  the  idea  that  the 
Riversdale  and  Union   formations  had  a  Carboniferous  facies  and 
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were,  in  addition,  the  equivalents  of  those  holding  the  fossil  phints 
from    Lancaster  in   New   Brunswick,    *'  held   to   be  of  Devonian 
age,"  thus  implying'  that  whatever  one  series  was,  the  other  mus 
be  also,  and  hence  the  Lancaster  "  fern  ledges"   must  also  have  n 
Carboniferous  facies  though  coloured  Devonian. 

Later,  in  the  **  Summary  Report  of  the  Director  of  the  Geo- 
logical Survey  Department  for  1898"  (p.  181),  I  made  the  following 
statement  :  "  Regarding  the  general  results  of  this  Devono- 
Carbonifarous  problem  from  a  palaiontological  standpoint,  it  would 
appear,  in  reviewing  the  value  and  amount  of  the  evidence  afforded 
by  fossils  obtained  during  the  past  three  seHsons,that,  in  so  far  as 
the  faunas  are  concerned,  they  clearly  indicate  a  'Carboniferous 
facies.'  " 

Subsequently,  in  the  "Summary  Report  of  the  Director  of 
the  Geological  Survey  Department  for  the  year  1899"  (pp.  201-203), 
the  writer  gives  the  result  of  an  examination  made  by  Mr.  R. 
Kidston,  F.G.S.,  of  the  material  collected  from  the  so-called 
"  Devonian"  strata  of  Nova  Scotia;  and  as  regards  the  rocks  of  the 
Horton  formation,  he  says:  they  "appear  to  be  undoubtedly  Lower 
Carboniferous.".  ..."there   is  no  evidence  at  all   to  support  the 

opinion    that    they  are   of   Devonian    age" "all    the   evidence 

derived  from  the  study  of  these  fossils  points  very  strongly  against 
this  view."  Of  the  Riversdale  series  of  plants,  Mr.  Kidston  gives 
them  "  a  pronounced  Upper  Carboniferous  facies,  and  markedly 
possess  the  characteristics  of  a  coal  measure  flora.  Judged  from 
a  European  comparison,  no  other  conclusion  can  be  arrived  at." 

Such  evidences,  re'ative  to  the  Devono-Carboniferous  problem 
and  the  various  results  given,  all  seem  to  indicate  that  both  in 
Nova  Scotia  and  New  Brunswick  we  find  a  series  of  fossil 
plants  which  in  one  province  had  been  assigned  to  the  Carbon- 
iferous and  in  the  other  to  the  Devonian,  but  whose  characters 
and  affinities  as  adduced  and  understood  respectively  necessarily 
place  them  both  in  the  Carboniferous  system. 

For  brief  notes  upon  the  succession  of  the  strata  in  the 
Carboniferous  of  certain  portions  of  Nova  Scotia  with  special 
reference  to  the  Union  and  Riversdale  formations  the  reader  is 
referred  to  the  writer's  paper  on  that  subject  in  the  Transactions 
of  the  Nova  Scotian   Institute  of  Science,  Vol.   10,  1900,  pp.  162- 
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1 78,  and  in  the  various  summary  reports  of  work  carried  on  by  the 
writer  during  the  seasons  of  1896-7-8-9,  issued  by  the  Geol. 
Survey. 

The  writer  desires  to  emphasise  the  fact  that  he  has  done  his 
utmost  to  search  for  evidence  in  support  of  the  Devonian  age  of 
the  strata  in  question.  Fie  has  failed  to  find  any  except  in  the  case 
of  the  strata  constituting  the  Knoydart  formation— \\  term  used  to 
designate  the  red  shales,  sandstones,  marls  and  impure  calcareous 
beds  such  as  are  developed  in  McArras  Brook,  Knoydart  Brook, 
etc.,  and  coloured  l^pper  Devonian  on  the  map  prepared  by  the 
Geological  Survey  Department — in  which  remains  of  Pteraspisy 
CephalaspiSy  Pterygotus  and  Onchus — examined  by  Dr.  Henry 
Woodward  and  Mr.  Arthur  Smith  Woodward,  of  London,  Eng- 
land, and  pronounced  by  them  (as  palasont*  !  '>gical  evidence 
warrants)  as  belonging  to  the  base  of  the  Old  Red  Sandstone 
type  of  the  Devonian,  and  very  similar  in  faunal  as  well  as 
lithological  character  to  strata  of  Devonian  age  in  Herefordshire, 
England,  and  in  Spitzbergen,  as  has  been  pointed  out  to  the 
writer  by  these  gentlemen. 

Ottawa,  3rd  Sept.,  1900. 


